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LATCH ASSFMBLY, FORWARD-AFT EULFHEAD GANGED
FIINCTION =

GANGED LATCH SYSTEM CONTAINS A POWER DRIVE UNIT {POU) MC287=-0035 (REF.
FMEA/CIL FoO. 02-4B-007~3) PROVIDING THE ROTARY MOTION AND DRIVES THT

FAILIIRE MOoDE:

!z;p.:m TO DISEZNGAGE
SE(S) : :

ATVERSE TOLERRNCES /WEAR, THERMAL DISTORTION OF HTRUCTURE, CONTAMINATION/
- FOREIGN OBJECT/DEBRTS, PHYSTOAL BINDING/TAMMING, LOSS OF LUBRICANMT

EFFECTS ON:
(A} SUBSYISTEM (B) INTERFACES (C)MISSION (D) CREW/VEHICLE

(&) 4-GANGED LATCH FAILS To DISENGACE AND ALLOW QDENTHG OF PAYLOAD BAY
DOORS . :

(B} Ko EFFECT,
(C) POTENTIAL 1.0SS OF MISSTION,
{D) NO EFFECT oN CREW/VEHICLE.
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DISPOSTTION & RATTONALE:
(A)DESIGH (B)TEST {(¢)INSPECTION (D}FAILURE EHISTORY (E)COPERATICNAL TSE

{4) DESIGN
LATCH AND MECHANISM MATERIALS (&§AL-4YV TITANIUM, INCOMEL 712, A23& SRES)
CHOSEN FOR HIGH STRENGTH/LOW WEAR CHARACTERISTICS., MECHANISM DESIGNED
WITH POSITIVE MARGIN OF SAFETY FCGR ACTUATOR STALL CONDITION AT MAXTMIM
REACH TO 42 DEGREES FOR LATCH 1, 30 DEGREES FoR LATGH Z, 20 DEGREES FCOF
LATCH 3, AND l& DECREES FOR LATCH 4 FROM ACTUATOR DRELLCRANE POSITION.
LATCH REACH CAPABILITY EXCEEDS FREDICTED GAPS (LATCHES 1 AMD 2 HAVE 1.17
AND 0.20 INCH MRRGINS = LATCHES 3 BRND 4 DRIVE AFPER 1 AND 2 HAVE ALRERDY
BEGUM DQCQR CINCHING). ALL LINKAGES DESIGHED WITH DUAL ROTATING SURFACES
AND DUAL LOCKING DEVICES ON PIVOT SHAFTS. DESIGN OF THE ACTUATION SYSTEM
PERMITS PARTIAL WORKRROUND OF THIZ FAILURE MODE BY EXTRAVEHICULAR
ACTIVITY (EVA) CREW (PAYLOADS MAY EFFECT LATCH ACCESSIBILITY). LATCH
MECHANTSM DESIGNED FOR WORST CASE THERMAL CONDITION.

(B} TEST
QUALIFICATION TESTS: THE QUALIFICATION ACTUATOR IS CERTIFIED PER CR-29-
287-0039=0001D (REF. FMEA/CIL 02-4B-007-1). THE PAYLOAD SAY DOOR
LATCHING MECHANISM IS QERTIFIED FER CR-29-594150=0010 FOR FORWARD
MECHANISM AND CR+29=534250-~001F FOR AFT MECHANISM SYSTEM QUALIFICATION
TESTS ON 15 FOOT PAYLGAD BAY DOOR TEST ARTICLE INCIODED: ACCEDTANCE (TO

. : CORFIRM ALL COMPONENTS EAVE BEEN ASSEMBLED AND RIGGED PER MLO308=0022);
THERMAL CYCLE TEST (THEPMALLY CYCLED % TIMES EETWEEN ~40 DEG F AND +282
DEG F AT DOCR AND BETWEEN ~120 DEG F AND +100 DEG F AT THE FORWARD

- BULKHEAD. THERMALLY CYCLED 5 TIMES BETWEEN +15 DEG F AND +325 DEG F AT
DJOR AND BETWEEN -180 DEG F AND +120 DEG ¥ AT AFT BULKHEAD); (THE FORWARD
LATCHES WERE QYCLED AT ~55 DEG F AND +50 DEG F AT BULKHEAD AND AT 0 DEG T
AND +190 DEG F AT DOOR. THE APT LATCHES WERE CYCLED AT -35 DEG F AND <60
DEG F AT BULKHEAD AND AT +40 DEG F AND +245 DEG P AT DOOR); HUMIDITY TEST
CN AFT LATCH MECHANISM (PER MIL-GTD-8108, METHOD 507 PROCEDURE IV, CYCLE
ONE TIME AT EACH MOTOR CONDITION DURING THE SECOND CYCLE) ; ORBITAL
FUNCTICNS (3 THERMAL CONDITIONS WITH STMULATED THERMAL DISTORTIONS OF THE
BULFHEAD) ; OPERATING LIFE TEST (MECHANICAL SYSTEMS CYCLED 262 TIMES AT
FORWARD BULRHEAD AND 345 TIMES AT AFT BULKHMEAD)} ACOUSTIC TEST (PER
MF00Q4-014C FOR 5 MINUTES). GERTIPICATION BY ANALYSIS/STMILARITY
INCLUDED FUNGUS, OZOME PACKAGING, THERMAL VACUUM, SALY SPRAY, SAND/DUST

SHOCR-BASIC DESTGN, ULTIMATE LOADS, ACCELERATION, MARGIN OF SAPETY AND
MISSION ACQUSTIC LIFE. : :

ACCEPTAHﬁE TEST: THE LATCHING, MECHANISMS WERE RIGGED FER CONTROLLED
SPECIFICATION MLO308=0022. OPERATION WHICH INCLUDED TAYLGAD BAY DOGR
FUNCTIONAL AND FINAL CHECKOUT PRTOR TH FLIGHT.

QMRSD: GROUND TURNARCUND INCLUDES VISUAL INSPECTION FOR EVIDENCE OF
BINDING QR JAMMING DURING DUAL MOTOR RELEASE FUNCTIOWAL CHECK.
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(C) INSPECTIOH

RECEIVING IHNSPECTION _
RECETIVING INSFPFECTION VERIFIES MATERIAL AND PROCESS CERTIFICATIONS.

CONTAMTNATION COMTRCL _
CLEANLINESS VERLFICATION oOF MATING SURFACE I3 PERFCEMED PRIOR TC
INSTALLATION.

ASSEMBLY / INSTALLATTON -
ADJUSTING SEIMS OIMENSIQONS ARE VERIFIED BY INSPECTICN. THEEADED FASTENER
INSTALTATION INCLUDING TOEQUE, LOQER PIN INSTALLATION AND SAFETY WIRING

OF REQUIRED FASTENERS VERTPIED BY INSPECTION. RIGGING AND ALIGNMENT IS
VERTIFIED BY INSPECTION. LUBRICANT APPLICATION VERIFIED BY INSPECTION.

RONDESTRUZTIVE EVALUATION
FENETRANT TNSFECTION VERIFIED BY INSPECTION.

CRITICAL PROCEISES
HEAT TREATMENT IS YERIFIED BY IN2PECTION.

TESTING
ACCEPTANCE TESTING VERIFIED BEY INSFECTION.

HANDLING/ PACRAGING
HANDLING AND PACFAGING REQUIREMENTS ARE VERIFIED.

(D} FATLOURE HISTORY
THERE HAVE BEEN NQ ACCEPTAMNCE TEST, QUALIFICATION TEST, PIELD OR FLIGHT
FATIURES ASSCOIATED WITH THIS FALLURE MODE.

(E) OPERATICNAL USE
THERMAL, CONDITIONTNG OF VEHICLE CAN BE DONE TO ATTEMPT TO ALLEVIATE
PROBLEM. ABORT DECISION REQUIRED IF DOOR(S) CAN NOT BE OFENED,

wat



